Due to the importance of iodine as an essential micronutrient and its key role in many biological activities such as brain function, neurological activities and thyroid function, numerous analytical methods have been developed for its determination at low concentration levels.
Doubly distilled deionized water was used throughout.
Electrode preparation
The general procedure to prepare the PVC membrane was to thoroughly mix 33 mg of powdered PVC, 2 mg of miconazole nitrate dissolved in a few drops of methanol, 2 mg of CTAB and 63 mg of DOS as plasticizer. Then the mixture was dissolved in 3 ml of dry THF. The resulting clear mixture was evaporated slowly until an oily concentrated mixture was obtained. A Teflon tube (3 -5 mm o.d.) was dipped into the mixture for about 10 s so that a membrane of about 0.3 mm thickness was formed. The tube was then pulled out of the mixture and kept at room temperature for about 1 h. The tube was then filled with an internal solution (1.0 × 10 -3 M KI). The electrode was finally conditioned for 8 h by soaking in a 0.01 M KI solution. A saturated calomel electrode was used as an internal reference electrode.
Apparatus
The absorption spectra were recorded on a HP 8453 spectrophotometer.
All emf measurements were carried out with the following cell assembly:
Hg | Hg2Cl2 | 1.0 × 10 -3 M KI | membrane | sample solution | Hg2Cl2 | Hg A Metrohm 632 pH/mV meter was used for the potential measurements at 25 ± 1˚C.
Results and Discussion
In preliminary experiments, the UV-Visible absorption spectra of iodide (1.0 × 10 -4 M) in acetonitrile were recorded before and after shaking it with different amounts of 10 -3 M miconazole solution. As is shown in Fig. 1 iodide did not show such a strong tendency for adduct formation with miconazole. The mole-ratio plot of data obtained at 246 nm shows an inflection point at miconazole:iodide = 1:2, as the presence of two isobestic points in the spectra ( Fig. 1 ) confirms this stoichiometry. Thus, the iodide-miconazole ion-pair was employed as a suitable ion exchanger for the preparation of a potentiometric iodide-selective electrode.
Since the sensitivities and selectivities obtained for a given ionophore depend significantly on the membrane ingredients and on the nature of the solvent mediators and additives used, we investigated the influence of membrane composition on the potential response of the iodide sensor. The results are summarized in Table 1 .
It is seen that the membrane composition No. 8 with a PVC:DOS:CTAB:miconazole percent ratio of 33:63:2:2 possesses a Nernstian slope over a wider concentration range (1.0 × 10 -5 -1.0 × 10 -2 M) than other compositions studied (Fig.  2) . The limit of detection of the proposed electrode, as determined from the intersection of the two extrapolated segments of the calibration graph, was 7.0 × 10 -6 M. The concentration of internal KI solution in the electrode was changed from 1.0 × 10 -2 M to 1.0 × 10 -5 M and the potential responses of the iodide selective electrode were obtained. It was found that the variation of the concentration of the internal solution does not cause any significant difference in the potential response, except for an expected change in the intercept of the resulting plots. A 1.0 × 10 -2 M KI solution was found quite appropriate for smooth functioning of the electrode system.
The influence of pH of the test solution on the potential response of the iodide sensor was tested at 1.0 × 10 -3 M concentration of iodide over a pH range of 1.5 -9.0, by using KOH and HCl (Fig. 3) . As seen, the potential remains constant over the pH range of 2.5 -8.0. The observed change at higher pH values could be due to the simultaneous response of the sensor to I -and OH -ions.
Response time is an important factor for an ion-selective electrode (ISE). In this study, the practical response time was measured while different iodide concentrations were used. The measurements were made from lower (1.0 × 10 -5 M) to the higher (1.0 × 10 -2 M) concentrations of I -ion. The electrode responds quickly to iodide ion over the entire concentration range with a response time of <20 s.
The proposed detection system was found to be very stable; the calibration slope did not change more than ±0.5 mV decade -1 over 6 weeks. The potentiometric selectivity coefficients, which reflect the relative response of the membrane sensor for the primary ion over other ions present in solution, are perhaps the most important characteristic of an ISE.
In this work, the potentiometric selectivity coefficients of the proposed membrane sensor for common anions were investigated by the fixed interference method (FIM) recommended by IUPAC. The resulting selectivity coefficients are summarized in Table 2 .
As seen, none of the anions tested have any significant interfering effect on the response behavior of the proposed iodide ion-selective electrode.
Analytical Applications

Titration of iodide solution with a standard AgNO3 solution
The proposed electrode was used as an indicator electrode in direct titration of 100.0 ml of 1.0 × 10 -4 M iodide solution with a 0.01 M silver nitrate solution (Fig. 4) . As can be seen from Fig. 4 , the amount of iodide ion can be accurately determined from the potentiometric titration curve.
Determination of iodide ion in water and blood serum samples
The proposed electrode was used for the recovery of iodide ion added to a natural water sample and to a blood serum sample. The direct potentiometric measurement was carried out using the standard addition technique. The results for the determination of iodide are given in Table 3 . As can be seen, in both cases the recovery of iodide ion is almost quantitative.
Determination of iodine-containing drugs
The proposed electrode was applied to the indirect determination of two iodine-containing drugs: namely, iodoquinol tablets (Jalinus Pharmaceutical Co., Tehran, Iran) and levothyroxin tablets (Iran Hormon Co., Tehran, Iran), as follows: Two grams of sodium were placed into an alkaline fusion tube and heated until all of the sodium was completely fused. Then an appropriate and accurately weighed amount of a finely powdered tablet (i.e., 0.1 g of a mixture of five powdered tablets) was added into the hot tube, and the resulting mixture was completely burned. The hot tube was immediately transferred into a beaker containing 25 ml of distilled water. After cooling, the reaction mixture was filtered and washed with water, and diluted to the mark in a 50 ml calibrated volumetric flask. The iodide released from decomposition of the drug was determined by the potentiometric titration method using standardized silver nitrate solution; the proposed electrode was used as an indicator electrode. The same procedure was used for the determination of l-thyroxin in its tablets. The results are summarized in Table 4 .
As is obvious, in both cases, there is a satisfactory agreement between the determined and declared amounts of the drugs. 
